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WHAT IS CLAIMED IS : 

1. A gated MOS device which is resistant to 
failure in both high radiatipn environments and in SEE 



environments; said gated MOS 



device comprising a silicon 



die having a plurality of spaced trenches therein; each 
of said spaced trenches being defined by at least partly 



vertical walls joined at the 



r bottoms by respective 



trench bases; at least portions of the areas of said 
vertical walls having a MOS gpte dielectric thereon, said 
bases of said trenches having a bottom dielectric 



thereon; said gate dielectric 
to optimize resistance to 
bottom dielectric having a 
said gate dielectric and a thi 
SEE resistance. 



.having a thickness chosen 
,radiation effects; said 

s greater than that of 
pkness which is optimal for 




said plurality of trenches are 
polysilicon which acts as a gat 



2. The gated MOS device of claim 1 in which 



filled with conductive 
e electrode. 



3 . The gated MOS device of claim 1 in which 
said gate dielectric and said bottom dielectric are both 
silicon dioxide. 



4 . The gated MOS device of claim 3 wherein 
said gate dielectric has a thickness which is less than 
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5. The gated MQS device of claim 3 wherein 
the thickness of said bottqm dielectric is greater than 
about 13 00 A. 

6 . The gated M0& device of claim 4 wherein 
said gate dielectric thickness is about 500 A. 

7. The gated MOsTdevice of claim 5 wherein 
said gate dielectric thick^eysls about 500 A. 

8. The gated MOSldevice of claim 5 wherein 
the thickness of said bottom Idielectric is about 3000 A. 

9. The gated MOS device of claim 6 wherein 
the thickness of said bottom flielectric is about 3000 A. 



10. A trench MOS gated device which has 
im^oved resistance to both high radiation and SEE 
compri&smg a silicon wafer of one of the conductive types 
having a pKjxality of spaced shallow active trenches 
containing res^ctive gate structures and a plurality of 
intermediate trencfc&s each disposed between a respective 
pair of active trenches^Cd^ch of said trenches having at 
least partly vertical walfLsTjoined at their bottoms by 
trench bottoms; each of said trehqhes containing a gate 
structure having a gate dielectric oiK^t least portions 
of their said vertical walls, a bottom dielectric on 
their bottoms and a conductive polysilicon ^kUig which 
acts as a gate electrode which contacts at least the 
interior surface of said gate dielectric; each of said 
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intermediate trenches having a shallow diffusion of the 
opposite conductivity extending from their walls and 
Bottoms and being filled with a conductive polysilicon; 
thai spaces between each of said trenches containing a 
charmel region of the opposite conductivity and an upper 
sources diffusion in contact with said polysilicon plugs 
in saidVrenches containing said gate structure; and a 
common source contact contacting each of said source 
regions ancKeach of said conductive plugs in each of said 
intermediate trenches ; a common gate electrode connected 
to each of saidv conductive plugs in each of said trenches 
containing a gate, structure and a drain contact connected 
to the drift regioia beneath said trenches. 

11. The deXiae of claim 10 in which said 
polysilicon plugs in( sajafcljtrenches containing a gate 
structure is of said one/of said conductivity types, and 
in which said polysilicon plugs in said intermediate 
trenches is of the opposite (conductivity type. 

12. The device of claim 10 wherein all of said 
trenches are parallel elongated tVenches. 

13 . The device of claim l\) wherein at least a 
plurality of said trenches containing \a. MOS gated 
structure are polygonal in topology anckare symmetrically 
spaced and disposed over the surface of aaid silicon 
wafer; said source regions surrounding respective ones of 
said trenches containing a MOS gated structure; said 
intermediate trenches consisting of a trench Y>f lattice 
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shape in topology which extends in the space defined 
be\ween spaced polygonal trenches. 

14 . The device of claim 12 in which said 
polys iliscon plugs in said trenches containing a gate 
structureXis of said one of said conductivity types, and 
in which sadd polysilicon plugs in said intermediate 
trenches is of the opposite conductivity type. 



a 



3 
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15. The device of claim 13 in which said 
polysilicon plugs \n said trenches containing a gate 
structure is of saickone of said conductivity types, and 
in which said polysilicon plugs in said intermediate 
trenches is of the opposite conductivity type. 



16. The device oi 
thickness of said gate diel^ 
resistance to high radiatic 



ef 



aim 10 wherein the 
ic is chosen to optimize 
ects and wherein the 



thickness of said bottom dielectr\c is chosen to optimize 
resistance to SEE. 



17. The device of claim 11 ^wherein the 
thickness of said gate dielectric is ch®sen to optimize 
resistance to high radiation effects and Vrherein the 
thickness of said bottom dielectric is cho\en to optimize 
resistance to SEE. 



18. The gated MOS device of claim 1^ in which 
said gate dielectric and said bottom dielectric \^re 
silicon dioxide. 
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/\ 19. The gated MOS device of claim 18 wherein 

sai^sl gate dielectric has a thickness which is less than 
900 A" 




^20. The gated MOS device of claim 18 wherein 

the thickness of said bottom dielectric is greater than 
about 13 0 0 A. 

21. The gated MOS device of claim 19 wherein 

the thickness of s^id bottom dielectric is greater than 
about 13 00 A . 



22 . A termin 
device having an active 
of a plurality of spaced 
of one of the conduct ivi 




njstructure for a gated MOS 

said active area consisting 
ches in a common silicon die 
es, each of said trenches 



containing a respective MOS gkte structure; the exterior 
trenches in said active area having a relatively high 
electric field at their bottom o\iter corners; said 
termination structure comprising k plurality of 
concentric ring-shaped trenches surrounding said active 
area and being spaced between said active area and the 
peripheral edge of said die; each of said plurality of 
ring-shaped trenches having a diff usioA extending from 
their walls and bottom which is of the opposite 
conductivity type; each of said plurality\pf ring-shaped 
trenches having a conductive polysilicon prug of a 
conductivity of the opposite conductivity type; said 
active area having a common source contact; sa\j-d 
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plurality of ring-shaped trenches being insulated from 
said source contact and comprising floating rings. 

23. The termination structure of claim 22 
wherein s^aid concentric rings have a predetermined 
spacing from one another. 
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24. \The termination structure of claim 23 
wherein the spacing between said rings is selected to 
cause breakdown to high reverse voltage to occur 

between said rings before it occurs in said active area. 



25. The devi* 
contains a termination 
trenches containing a g£ 
of intermediate trenche 



if claim 10 which further 
icture; said plurality of 
;ructure and said plurality 
Lining an active area; said 



5 termination structure comprising a plurality of 

concentric ring-shaped trenches^ surrounding said active 
area and extending radially fronKsaid active area toward 
the edge of said die; each of said, plurality of ring- 
shaped trenches having a dif fusion ^extending from their 
10 walls and bottom which is of the opposite conductivity 

type; each of said plurality of ring-slaaped trenches 
having a conductive polysilicon plug of \a conductivity of 
the opposite conductivity type; said plurality of ring- 
shaped trenches being insulated from said ^source contact 
and comprising floating rings. 
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\ 26. The termination structure of claim 25 
wherein\said concentric rings have a predetermined 
spacing fVom one another. 

27\ The termination structure of claim 26 
wherein the spacing between said rings is selected to 
cause breakdown Vue to high reverse voltage to occur 
between said ringsVbefore it occurs in said active area. 

28. The device of claim 16 which further 
contains a termination Xtru^furfe; said plurality of 
trenches containing a gatV strj/cture and said plurality 
of intermediate trenches de^ni^g an active area; said 
termination structure comariamg a plurality of 
concentric ring-shaped trfenches\ surrounding said active 
area and extending radially fromNsaid active area toward 
the edge of said die; each of said\plurality of ring- 
shaped trenches having a diffusion extending from their 
walls and bottom which is of the opposite conductivity 
type; each of said plurality of ring-shaped trenches 
having a conductive polysilicon plug of axconductivity of 
the opposite conductivity type; said plurality of ring- 
shaped trenches being insulated from said source contact 
and comprising floating rings. \ 



